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time data indicating the last ccmtact 
with a mobile station over the radio 
path. When a mobile station is paged 
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of the mobile system, aiKl the mobile 
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between the lime data and the paging 
time, is calculated (208); a check is made 
(209) to see if the first inactivity time is 
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time limit; and, if so, the subscriber data 
is deleted (211) from the database. 
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A METHOD OF DELETING SUBSCRIBER DATA OF AN INACTIVE MOBILE 
STATION FROM A SYSTEM DATABASE 

BACKGROUND OF THE INVENTION 

The invention relates to detecting inactive subscribers, and particu- 
larly to detecting visiting subscribers and deleting their subscriber data from a 
5 visitor location register. 

Mobile systems have been developed to allow people to move 
away from fixed telephone terminals without complicating their accessibility. 
Cellular type of mobile systems are thus characterized in that subscribers can 
move freely with their mobile stations and connect from one cell to another 

10 within the area of the system. To manage subscriber mobility and to obtain 
necessary subscriber data sufficiently rapidly for the use of the exchange serv- 
ing a subscriber's mobile station, various databases, called subscriber data 
registers, are maintained in mobile systems. In a home location register, sub- 
scriber data on all subscribers in the network is stored penmanently or semi- 

15 permanently. The home location register also usually contains routing informa- 
tion and information indicating whether or not the subscriber is active. The 
mobile station of an active subscriber is registered in the network and is able 
to initiate and receive calls. A visitor location register is another type of data- 
base containing temporary subscriber data. A visitor location register is usually 

20 associated with one mobile telephone exchange, but it may also serve several 
exchanges. When a subscriber is active, the majority of the subscriber data 
concerning the subscriber and contained in the home location register is 
loaded (copied) to the visitor location register of the mobile telephone ex- 
change within the area of which the mobile station used by the subscriber is 

25 located. Correspondingly, the address of the visitor location register is stored 
in the home location register, in the subscriber's routing information. When a 
subscriber (and the mobile station) moves and at the same time proceeds from 
the area of visitor location register one to the area of visitor location register 
two, the address of visitor location register two is stored in the home location 

30 register as the address of the subscriber, and the subscriber data is deleted 
from visitor location register one. Correspondingly, when the subscriber's mo- 
bile station unregisters from the network, the subscriber data is deleted from 
the visitor location register and the subscriber is marked in the home location 
register as unreachable. 

35 The problem in the above anrangement is that a subscrit)er's mobile 
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Station is able to leave the coverage area of a mobile system without unregis- 
tering. This usually happens when the cx)nnection to the system is suddenly 
lost, for example when the mobile station enters a shadow area. In this case 
the subscriber becomes an inactive subscriber (mobile station), which in the 
5 present application refers to a subscriber (mobile station) that is not accessible 
to the system, but whose data remain in the database of a visitor location reg- 
ister because of a previous registration, for example crossover, i.e. location 
update, or registration to the network. The subscriber data remained in a home 
or visitor location register unnecessarily uses up scarce radio path resources, 

10 and delays are caused in call fonvarding as unnecessary attempts are made 
to reach the subscriber for calls. Furthermore, superfluous subscriber data 
consume the database capacity of a visitor location register. 

A solution to the problem is for the system to maintain information 
on the last contact between the system and a subscriber (mobile station) over 

15 the radio path, and to delete the subscriber's data from the visitor location reg- 
ister when no contact with the subscriber (mobile station) is detected during a 
given time, for example two days. The problem in this solution is that, in addi- 
tion to data on Inactive subscribers, data on valid subscribers is also deleted. 
A valid subscriber is a subscriber who Is able to and wants to be registered In 

20 the system, but has for example not moved or made or received calls during 
said given time. If the subscriber data on a valid subscriber is deleted, the calls 
to the subscriber fail. Such a deleted valid subscriber does not become valid 
until he/she moves to a degree that triggers off location update or he/she 
makes a call. 

25 In another solution, the system also maintains information on the 

last contact between the system and a subscriber (mobile station) over the 
radio path. This solution uses re-registrations to prevent valid subscribers from 
being deleted. Depending on the system, either the subscriber's mobile station 
is programmed to re-register in the system at given intervals or the system 

30 asks the subscriber's mobile station to re-register at given intervals. This en- 
sures that the activity data on accessible subscribers is updated sufficiently 
often. In this solution, when no contact with the subscriber (mobile station) is 
detected during a given. time, for example two days, the systenn asks the sub- 
scriber to re-register. If the subscriber does not re-register within a given time, 

35 the system deletes the subscriber's data from the subscriber register. The 
problem in this solution is that it consumes radio path capacity, in particular, 
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which is often scarce, for extra (artificial) accesses over the radio path. Thus it 
decreases the system's call switching and registration capacity. 

Furthermore, the problem in both solutions is that they require that 
the database of the visitor register is gone through frequently to detect any 
5 inactive subscribers. This, too, uses up system resources, decreasing call 
switching capacity, for example. 

BRIEF DESCRIPTION OF THE INVENTION 

It Is thus an object of the invention to provide a method and an ap- 
paratus for implementing the method so as to solve the above problems. The 

10 objects of the invention are achieved by a method of deleting the subscriber 
data of an inactive mobile station from a mobile system database containing 
temporary subscriber data on the subscriber using the mobile station. The 
method comprises the following steps: maintaining in the system time data 
indicating the last contact with the mobile station over the radio path; paging 

15 the mobile station triggered by a factor unrelated to checking the activity of a 
mobile station of the mobile system; the method being characterized by, in 
case the mobile station does not answer the paging: calculating a first inactiv- 
ity time, which is the time between the time data and the paging time; checking 
if the first inactivity time is equal to or longer than a predetermined time limit; 

20 and If so, deleting the subscriber data from the database. 

The invention also relates to a method of marking an inactive mo- 
bile station as unreachable in a home location register containing subscriber 
data of a mobile system. The method comprises the following steps: maintain- 
ing in the system time data indicating the last contact with the mobile station 

25 over the radio path; paging the mobile station triggered by a factor unrelated to 
checking the activity of a mobile station of the mobile system, the method be- 
ing characterized by, In case the mobile station does not answer the paging: 
calculating a first inactivity time, which is the time between the time data and 
the paging time; checking if the first inactivity time Is equal to or longer than a 

30 predetennined time limit; and if so, marking tifie mobile station as unreachable. 

The invention furttier relates to a cellular type of telecommunication 
network comprising at least one mobile station, at least one database for tem- 
porarily maintaining subscriber data on mobile stations. The telecommunica- 
tion networic is an^nged to maintain time data indicating the last contact with 

35 the mobile station, and to page the mobile station triggered by a factor unre- 
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lated to checking the activity of a mobile station of the telecommunication net- 
work. The telecommunication network is characterized by being arranged to 
calculate a first inactivity time, which is the time between the time data and the 
paging time, in response to said failure to page the mobile station; and to de- 
5 lete the subscriber data from the database in response to the Inactivity time 
being equal to or longer than a predetermined time limit. 

The invention still further relates to a network node in a telecommu- 
nication system, the node being arranged to communicate with a database 
temporarily containing subscriber data of mobile stations of the telecommuni- 

10 cation system, the subscriber data Including time data indicating the last con- 
tact with a mobile station. The network node is arranged to page a mobile sta- 
tion triggered by a factor unrelated to checking the activity of a mobile station 
of the telecommunication system. The network node is characterized by being 
anranged to calculate a first inactivity time, which is the time between the time 

15 data and the paging time, in response to said failure to page the mobile sta- 
tion; and. in response to the inactivity time being equal to or longer than a pre- 
detemnined time limit, to send to the database a command to delete the mobile 
station's subscriber data. 

The invention is based on detecting inactive subscribers and verify- 

20 ing the inactivity in a way causing minimal load to the system by utilizing failed 
communications with the subscriber that are not intended to check the sub- 
scriber's activity over the radio path. It Is an advantage of the invention that it 
allows the probability of deleting valid subscriber data to be minimized by at- 
tempting radio communication, without, however, consuming system capacity. 

25 Furthermore, system databases do not have to be gone through separately to 
detect potential inactive subscribers; instead, the subscriber data checked has 
already been read from a system database for example to attend to call trig- 
gering by an attempt at radio path communication. Another advantage of the 
invention is rapid detection of inactive subscribers who receive many calls and 

30 thus highly load the network. The invention allows the time between re-regis- 
trations to be considerably lengthened in systems where a mobile station re- 
registers at given intervals, resulting in less signalling at the air interface. 

In the present application, the concept 'a factor unrelated to check- 
ing the activity of a mobile station' refers to other message transfer between a 

35 mobile station and the system than that transmitted in order to verify the activ- 
ity of a mobile station (subscriber). In other words, it includes, not only the 
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message transfer detected by the subscriber, but also other message transfer, 
for example programming group data over the radio path from the system to a 
tenminal. The message transfer detected by the subscriber means that some- 
one wants either to contact the subscriber or to send infomnation to the sub- 
5 scriber in a connectionless manner. In other words, a call or a message sent 
among signalling, e.g. a short message, is coming to the subscriber. In the 
present application, the term 'call' refers, not only to a conventional call, but 
also to other, potentially virtual, connection states in which user data is re- 
layed, such as a data session, transmission of packet data or a mere speech 

10 item rf one call is processed as separate speech items in the telecommunica- 
tion system. Examples include a packet radio session (such as a GPRS ses- 
sion), a VoIP session (Voice IP), a multimedia session according to H.323, 
and speech items of the TETRA system or a con-esponding system. 

In a prefen-ed embodiment of the invention, the subscriber data in a 

15 . database is gone through one set of subscriber data at a time when a given 
condition is fulfilled and the subscriber's mobile station is requested to re- 
register if a predetermined time has lapsed from the previous contact. An addi- 
tional advantage of this embodiment is that the method deletes the subscrib- 
ers who never receive calls or messages. A further advantage of an embodi- 

20 ment where the condition is related to the filling of the visitor location register 
is that the subscriber data is gone through only when actually needed. 

The prefenred embodiments of the method, telecommunication net- 
work and network node of the invention are disclosed in the attached depend- 
ent daims. 

25 BRIEF DESCRIPTION OF THE FIGURES 

In the following the invention will be described in detail by means of 
preferred embodiments with reference to the attached drawings, in which 

Figure 1 is a simplified block diagram of a telecommunication net- 
work according to a first preferred embodiment of the invention, 
30 Figures 2 and 3 are flow diagrams of the operation of the first pre- 

fen-ed embodiment of the invention, and 

Figuro 4 illustrates signalling in the first prefenred embodiment of the 

invention. 

DETAILED DESCRIPTION OF THE INVENTION 
35 In the following, the invention will be described by way of example 
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in a system according to the TETRA standard (TEnrestrial Trunked Radio) de- 
fined by the ETSI (European Telecommunications Standards Institute), with- 
out, however, limiting the invention to any such given system. The present in- 
vention is applicable to any cellular type of mobile system, in which subscriber 
5 data is temporarily stored in a visitor location register Such systems include 
for example the pan-European GSM system and its derivatives, and particu- 
lariy its next generation, what is known as GSM 2+, and the third generation 
mobile systems being developed, the UMTS (Universal Mobile Telephone Sys- 
tem) and the IMT-2000 (International Mobile Telecommunications 2000). 

10 Figure 1 shows an example of the structure of a telecommunication 

system 1 according to the TETRA standard. Since the Intemal structure of the 
network infirastructure SwMI (Switching and Management Infrastructure) is not 
defined in the TETRA standard, only one exemplary solution is presented 
herein, and even that on a very general level. Below, network infrastructure 

15 will also be called transmission network. 

Herein, a mobile station (MS) refers to the whole composed of user 
identification data, for example a detachably connectable identifier unit, and an 
actual temiinal. Consequently, herein, a mobile station is directly comparable 
to a subscriber. 

20 A mobile station MS communicates with a base station BS via a ra- 

dio interface. Each base station BS Is connected by a circuit to one of the 
TETRA exchanges DXT1. DXT2 (Digital Exchange for TETRA) of the fixed 
transmission network SwMI. The TETRA exchanges DXT1, DXT2 are con- 
nected with a fixed connection to other exchanges DXT1 , DXT2 and a TETRA 

25 nodal exchange DXTc (Digital Central Exchange for TETRA), which is an ex- 
change to which other exchanges DXT1, DXT2 and/or other nodal exchanges 
DXTc are connected to achieve alternative routes. The TETRA transmission 
network comprises open interfaces and peripherals not shown in the figure. 
These include for example the interface between two TETRA networks, the 

30 interface between devices connected to the network by a fixed connection and 
an exchange, outer interfaces to other networks, such as to the public tele- 
phone network PSTN, and network management systems and interfaces. 

The system 1 also comprises as subscriber registers at least a 
home location register HLR and a visitor location register VLR1 , VLR2. As was 

35 stated previously, the subscriber data Is stored permanently or semi-perma- 
nently In the home location register HLR of the system, and temporarily in that 
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visitor location register VLR1 in whose area the mobile station MS is located at 
each particular time. In other words, the visitor location register is a database 
that serves the exchange serving the mobile station and temporarily contains 
subscriber data. Each register may be a separate network node, a register 
5 distributed to the exchanges DXT1 , DXT2 or to the nodal exchanges DXTc or 
a register integrated into one of them in a centralized manner. The way the 
registers are implemented is not relevant to the invention. What is relevant is 
that subscriber data, required for e.g. routing, is found in the network. In the 
example of Figure 1 , the visitor location registers VLR1 , VLR2 are integrated 

10 into exchanges DXT1, DXT2, and the home location register is a separate 
network node connected to the nodal exchange DXTc. 

The SwMI network nodes of the TETRA transmission network 
shown in Figure 1 are usually interconnected via a signalling network SS7. 
However, the invention is not limited to this kind of a network and signalling; 

15 other networi^s and signalling, such as the ATM or IP. can also be used. 

The telecommunications system and network implementing the 
functionality of the present invention comprise, in addition to means required 
for implementing prior art services, also means for calculating the inactivity 
time of a mobile station and for deleting subscriber data and/or marking a sub- 

20 scriber as unreachable if the inactivity time is equal to or longer than a prede- 
tenmined time limit. In addition, the system may comprise means for sending a 
re-registration request to a mobile station when a predetermined condition is 
fulfilled. Present network nodes comprise processors and memory, which can 
be utilized in the functions according to the invention. All changes needed to 

25 implement the invention can be carried out as added or updated software rou- 
tines and/or with application-specific integrated circuits (ASIC). 

Figures 2 and 3 are flow diagrams of the deletion of inactive sub- 
scribers' subscriber data according to a first preferred embodiment of the in- 
vention using a call as exemplary message transfer. In the first prefen-ed em- 

30 bodiment of the invention, time data, i.e. information about the last contact with 
the subscriber, is maintained in the subscriber data of a visitor location regis- 
ter. In the first preferred embodiment of the invention, the subscriber data of 
inactive mobile stations is deleted in two steps, i.e. when paging a mobile sta- 
tion fails (Figure 2) or when the visitor location is being gone through one set 

35 of subscriber data at a time (Figure 3). In a preferred embodiment of the inven- 
tion, only the functions shown in Figure 2 are executed. In another preferred 
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embodiment of the invention, the functions shown in Figure 2 are executed, 
and. in addition thereto, the mobile station is arranged to re-register in the 
network at given Intervals, the interval preferably being slightly shorter than the 
Inactivity time that causes deletion. The inactivity time will be explained later. 
5 Refem'ng to Figure 2, in step 201, a call set-up request is received 

to a mobile station. As a result, in step 202. the subscriber data of the mobile 
station is retrieved from a visitor location register In step 203, the mobile sta- 
tion is paged in accordance with prior art. If the paging is successful (step 
204), i.e. the mobile station answered the paging, the time data is updated in 

10 step 205, and call set-up is continued in step 206. 

If the paging failed (step 204), i.e. the mobile station did not answer 
the paging, in step 207, the time data is retrieved from the subscriber data, 
and in step 208, the inactivity time Te1 is calculated. The inactivity time is cal- 
culated on the basis of the time data and the paging time. In other words, the 

15 inactivity time indicates the length of the time between the previous contact 
and the performed, failed paging. Then, in step 209, a check is made to see if 
the inactivity time Te1 is less than a predetermined time limit time1 , e.g. 6 
hours. If the inactivity time is less than the time limit, the process continues in 
accordance with prior art. i.e. because the paging failed, in step 210, the call 

20 set-up request is replied by indicating that the mobile station cannot be 
reached. 

If the inactivity time is equal to or longer than the time limit (step 
209), in step 21 1 , the subscriber data of the mobile station is deleted fn^m the 
visitor location register, in step 212, an instruction is sent to the home location 

25 register to mark the subscriber as unreachable, whereupon in step 210, the 
call set-up request is replied by indicating that the mobile station cannot be 
reached because the paging failed. 

Figure 3 shows the process according to the first preferred em- 
bodiment of the invention, executed as background processing in the system. 

30 Step 301 in Figure 3 monitors if the condition is fulfilled. The condition may be 
associated for example with the fullness of the visitor location register, i.e. 
does the subscriber data of inactive mobile stations take up space frorn other 
mobile station subscribers. The condition may also be associated with time, 
i.e. to ensure that the subscriber data in the visitor location register is gone 

35 through always at given intervals. The interval may be long since no attempts 
have been made to contact the inactive mobile stations found in this way, and 
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the subscriber data does not harm the system^ except if the visitor location 
register is filled up. Any other suitable condition or a combination of several 
conditions may also be used. 

When the condition is fulfilled (step 301 ), in step 302, the subscriber 
5 data of a first mobile station is retrieved, and the time data is retrieved from 
that data in step 303. In step 304, the inactivity time Te2 is calculated on the 
basis of the time data and the data retrieval time. In other words, the inactivity 
time indicates how much time has lapsed from the previous contact. Then, in 
step 305, a check is made to see if the inactivity time Te2 is less than a prede- 

10 termined time limit time2. The time limit time2 may be the same as the time 
limit timel used in the comparison of Figure 2, but it may also be different If 
the inactivity time Te2 is less than the time limit, step 306 checks if the sub- 
scriber data of the mobile station is the last subscriber data in the visitor loca- 
tion register. In other words, in step 306, a check is made to see if all data has 

15 been gone through. If all subscriber data has been gone through, the process 
returns to step 301 to monitor the fulfilment of the condition. If there is still 
subscriber data to be gone through (step 306), in step 307, the subscriber data 
of the following mobile station is retrieved and the process moves to step 303 
to retrieve the time data from the subscriber data. 

20 If the inactivity time is equal to or longer than the time limit (step 

305), in step 308, a re-registration request is sent to the mobile station, and in 
step 309, the process waits a given time for the mobile station to register. If 
the mobile station registers (step 310), the time data is updated in step 311, 
and the process continues to step 306 to check if all data has been gone 

25 through. If the mobile station does not register within said given time (step 
310), in step 312, the subscriber data of the mobile station is deleted from the 
visitor location register, and in step 313, an instruction is sent to the home lo- 
cation register to mark the mobile station as unreachable, whereupon the 
process moves to step 306 to check if all data has been gone through. 

30 In a preferred embodiment of the invention, the condition is associ- 

ated with the degree of fullness of the visitor location register, i.e. the total 
amount of subscriber data in the register, and a check can be made before 
step 306 to see if the visitor location register is sufficiently empty, and if so, the 
paging and deletion of inactive mobile stations can be stopped. In other words, 

35 in this emt)odiment, only a necessary amount of data is deleted by re-registra- 
tions consuming radio path capacity. When the condition is fulfilled the next 
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time, this embcxJiment allows the emptying of the visitor register to be contin- 
ued from that point where the process stopped the previous time. 

The steps described above in Figures 2 and 3 are not in absolute 
chronological order, and some points can be executed simultaneously or devi- 
5 ating from the order presented. The conditions associated with comparing the 
inactivity time may also be different from what was described above. Other 
functions may also be executed between the steps, associated with connec- 
tion establishment or failure thereof and/or maintaining subscriber data. Some 
steps may also be omitted, such as step 306 in Figure 3 in such an embodi- 

10 ment where the visitor location register goes through the subscriber data until 
there is sufficiently free memory in the visitor location register. 

Figure 4 shows signalling according to the first preferred embodi- 
ment of the invention using a call as an example of message transfer. The as- 
sumption in Figure 4 is that the mobile station does not respond to the paging 

15 and the time limit set for the inactivity is exceeded. The messages between 
the mobile station MS, the exchange DXT, the visitor location register VLR and 
the home location register HLR are for example messages of the signalling 
system SS7 adapted to TETRA. If the VLR is integrated into the exchange 
DXT, intra-nodal data transmission is concemed. However, the invention is not 

20 restricted to these messages and this protocol, but other protocols and mes- 
sages may also be used to transmit the same data. The data Is most prefera- 
bly transmitted by standard messages. 

Referring to Figure 4, in step 4-1 , the exchange DXT receives a call 
set-up request for a mobile station MS. In order to page the mobile station, the 

25 exchange DXT requests for subscriber data of the mobile station MS from the 
visitor location register VLR in a message 4-2. The visitor location register re- 
trieves the subscriber data and sends it to the exchange DXT in a message 4- 
3. Having received the subscriber data, the exchange DXT pages the mobile 
station with messages 4-4. In step 4-5, the exchange notes that paging the 

30 mobile station MS failed, since the mobile station does not answer. The ex- 
change DXT therefore retrieves (4-5) time data from the subscriber data, i;e. 
the point of time of the last contact with the mobile station, and uses it to cal- 
culate (step 4-5) the inactivity time Tel and checks (step 4-5) if it exceeds the 
time limit time1 . Since, in the example of F:igure 4, the time limit timel is ex- 

35 ceeded (step 4-5), the exchange DXT sends to the visitor location register 
VLR an instruction in a message 4-6 to delete the subscriber data of the mo- 
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bile station. Having received the message, the VLR deletes the subscriber 
data of the mobile station in step 4-7. The exchange DXT also sends to the 
home location register HLR in a message 4-8 an instruction to mark the mobile 
station as unreachable. Having received the message, the HLR marks the 
5 mobile station as unreachable in step 4-9. The exchange DXT also replies the 
call set-up request stating that the mobile station is unreachable (not shown in 
Figure 4). 

The messages 4-6 and 4-8 are preferably the same messages as 
are used when a mobile station unregisters from the network. 

10 The signalling messages described above in association with Figure 

4 are only suggestive and may contain several separate messages for trans- 
mitting the same information. Other messages, associated for example with 
call set-up, may also be sent among the messages. Furthermore, the mes- 
sages may contain other infomiation. Depending on the operators and the sys- 

15 tem, other network elements, to which different functionalities are distributed, 
may also participate in data transmission and signalling. 

Although in the above the operation of the first preferred embodi- 
ment of the invention was described by means of a call, it is obvious to a per- 
son skilled in the art how to apply the invention to a failure of delivering mes- 

20 sages transmitted between signalling and to a failure of message transfer not 
perceived by the subscriber. 

Although the above presents the invention assuming that the net- 
work comprises visitor and home location registers, it is obvious to a person 
skilled in the art how to apply the invention to a network only comprising a 

25 home location register. In this case, subscriber data is not deleted at all, but 
the subscriber is only marked as unreachable. 

It is to be understood that the above description and the related fig- 
ures are only intended to illustrate the present invention. Different variations 
and modifications of the invention are obvious to persons skilled in the art, 

30 without deviating from the scope of the invention disclosed in the attached 
claims. 
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. CLAIMS 

1 . A method of deleting the subscriber data of an inactive mobile 
station from a mobile system database containing temporary subscriber data 
on the subscriber using the mobile station, the method comprising the follow- 

5 ing steps: 

maintaining (205) in the system time data indicating the last contact 
with the mobile station over the radio path; 

paging (203) the mobile station triggered by a factor unrelated to 
checking the activity of a mobile station of the mobile system; 
10 characterized by, in case the mobile station does not an- 

swer the paging: 

calculating (208) a first inactivity time, which is the time between the 
time data and the paging time; 

checking (209) if the first inactivity time is equal to or longer than a 
15 predetemnined time limit; and 

if so, deleting (21 1 ) the subscriber data from the database. 

2. A method as claimed in claim 1, characterized by the 
further steps of: 

monitoring (301) the fulfilment of a predetemnined condition in the 

20 system; 

going through the subscriber data in the database in response to 
the fulfilment of the condition, the going through comprising the steps of: 

a) retrieving (302, 307) the subscriber data; 

b) calculating (304) a second inactivity time, which is the time be- 
25 tween data retrieval and the time data; 

c) checking (305) if the second inactivity time is equal to or longer 
than the predetermined time linriit; and 

d) if so, sending (308) a re-registration request to the mobile station; 

and 

30 d1) in response to the mobile station's re-registration, updating 

(31 1 ) the time data to correspond to the re-registration time; 

d2) in response to the mobile station not re-registering within a 
given time, deleting (312) the subscriber's subscriber data from the database. 

3. A method as claimed in claim 2, characterized by the 
35 condition being associated with the total amount of subscriber data in the da- 



wo 01/31952 



PCT/FI00/00W7 



tabase. 

4. A methcxJ as claimed in claim 2, characterized by the 
condition being associated with the time lapsed from the previous going 
through of the database. 
5 5. A method of marking an inactive mobile station as unreachable in 

a home location register containing subscriber data of a mobile system, the 
method comprising the following steps: 

maintaining in the system time data indicating the last contact with 
the mobile station over the radio path; 
10 paging (203) the mobile station triggered by a factor unrelated to 

checking the activity of a mobile station of the mobile system; 

characterized by, in case the mobile station does not an- 
swer the paging, 

calculating (208) a first inactivity time, which is the time between the 
15 time data and the paging time; 

checking (209) if the first inactivity time is equal to or longer than a 
predetemiined time limit; and 

if so, marking the mobile station as unreachable, 

6. A cellular type of telecommunication network (SwMI) comprising 
20 at least one mobile station (MS), 

at least one database (VLR1, VLR2) for temporarily maintaining 
subscriber data of mobile stations, and 

the telecommunication networic (SwMI) being arranged to maintain 
time data indicating the last contact with the mobile station (MS), and to page 
25 the mobile station (MS) triggered by a factor unrelated to checking the activity 
of a mobile station of the telecommunication network; 

characterized in that 

the telecommunication network (SwMI) is arranged to calculate a 
first inactivity time, which is the time between the time data and the paging 
30 time, in response to said failure to page said mobile station (MS); and to delete 
the subscriber data from the database (VLR1 , VLR2) in response to the inac- 
tivity time being equal to or longer than a predetermined time limit. 

7. A telecommunication network (SwMI) as claimed in daim 6, 
characterized in that the networic (SwMI) is further arranged to retrieve 

35 subscriber data from the database (VLR1 . VLR2) in response to the fulfilment 
of a predetermined condition; calculate a second inactivity time for the mobile 
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Station (MS), which Is the time between data retrieval and the tinne data; check 
if the second inactivity time is equal to or longer than the predetermined time 
limit; and, if so, send a re-registration request to the mobile station (MS); up- 
date the time data in response to re-registration by the mobile station (MS); 
5 and in response to the mobile station (MS) not re-registering within a given 
time, delete the subscriber's subscriber data from the database (VLR1. VLR2). 

8. A telecommunication network (SwMI) as claimed in claim 7, 
characterized in that the condition is associated with the total amount 
of subscriber data in the database (VLR1 , VLR2). 

10 9. A telecommunication network (SwMI) as claimed in claim 7, 

characterized in that the condition is assodated wrUi time. 

10. A network node (DXT1, DXT2) in a telecommunication system, 
the node being arranged to communicate with a database temporarily contain- 
ing subscriber data of mobile stations of the telecommunication system, the 

15 subscriber data including time data indicating the last contact with a mobile 
station, and the network node being arranged to page a mobile station trig- 
gered by a factor unrelated to checking the activity of a mobile station of the 
telecommunication system, 

characterized in that the networic node (DXT1 , DXT2) is ar- 

20 ranged to calculate a first inactivity time, which is the time between the time 
data and the paging time, in response to said failure to page the mobile sta- 
tion; and, in response to the inactivity time being equal to or longer than a pre- 
determined time limit, to send to the database a command to delete the mobile 
station's subscriber data. 

25 11 . A network node (DXT1 , DXT2) as claimed in claim 10, c h a r - 

acterized in that the network node (DXT1 , DXT2) is further arranged to 
retrieve subscriber data from the database in response to the fulfilment of a 
predetermined condition; calculate a second inactivity time for the mobile sta- 
tion, which is the time between data retrieval and the time data; check if the 

30 second inactivity time is equal to or longer than the predetermined time limit; 
and, if so, send a re-registration request to the mobile station; update the time 
data in response to a re-registration by the mobile station; and in response to 
the mobile station not re-registering within a given time, delete the subscriber's 
subscriber data from the database. 

35 
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